It is now certain that some patients with ulcerative colitis are more liable to develop a large bowel cancer than a normal person. It is therefore important to establish in which patients the risk occurs and to try and determine its magnitude. When large numbers of colitics with disease of varying extent and widely different duration of symptoms are considered the development of cancer is uncommon. In three big series the incidence lay between 3 and 4 % (Slaney and Brooke; 1959, Nefzger and Acheson, 1963; Edwards and Truelove, 1964) . It has been calculated by comparing death rates that in large series the cancer incidence is between seven and eleven times that to be expected in a matched general population (Goldgraber, Humphreys, Kirsner, and Palmer, 1958; de Dombal, Watts, Watkinson, and Goligher, 1966) . However, it was established some years ago by Counsell and Dukes (1952) that amongst certain colitics the incidence of cancer could be much higher: in their series of consecutive surgical resections it was 11 %. This paper has a dual intent, first to describe a series of cases from St. Mark's Hospital which provides some new and some confirmatory data, and second to assemble some of the clinically relevant information from the now extensive literature.
THE ST. MARK'S SERIES
During the 18 years 1947-64 32 patients with ulcerative colitis and histologically proven adenocarcinoma of the rectum or colon were seen at St. Mark's. Four other possible cases were excluded, three because the clinical and pathological evidence for ulcerative colitis was inadequate and the fourth because there was no histological evidence obtained for a clinically diagnosed cancer. In addition, during this period there was one case of squamous carcin- ' In receipt of a grant from the Medical Research Council. oma of the anal canal and one of lymphosarcoma of the recto-sigmoid (Comes, Smith, and Southwood, 1961) which are not included in the series. Of the patients in the series, 22 already had carcinoma at the time of referral to the hospital. Details of the individual cases are given in Table I .
HIGH RISK COLITIS
The factors known to affect the cancer incidence in colitis are the extent to which the colon is involved in the disease, the duration of the disease, and the age of the patient at the time of the onset of the colitis. It is the extent of the disease which seems to be all important, the other two factors acting only as modifying influences.
EXTENT OF COLITIS The effect of the extent o1 the inflammatory involvement of the colon can be looked at statistically in two ways. In Table II the extent of the disease in three series of colitics who have developed cancer is analysed. In Table III It is also important to avoid mistaking an inflammatory stricture in colonic Crohn's disease for malignancy in ulcerative colitis for this may lead to an unnecessary colectomy, there being, as yet, no evidence of increased risk of malignancy in colonic Crohn's disease.
PROGNOSIS
The prognosis of colitic cancers is generally regarded as being very bad. Michener, Gage, Sauer, and Stickler, (1961) found that of 46 colitics in whom the disease began under the age of 15 years andwho subsequently developed cancer, only six (13%) were alive five years later. Slaney and Brooke (1959) , from a review of the literature, give a five-year survival figure of 18-6%. However, Bargen and Gage (1960) Risk of mnlignant change in ulcerative colitis find a five-year survival rate of 76%. This figure is not directly comparable with the others since it is only for patients who have had a resection for cancer in colitis. Of the 178 patients they review, only 101 underwent resection so that the comparable overall figure would therefore be lower. In the St. Mark's series the five-year survival figure for all the patients with colitic cancers is 40 %. As is to be expected this is related to the histological grading of the malignancy. Half the cases were of average or low-grade malignancy and amongst these the five-years survival was 75 %.
There are no survival figures available for carcinoma of the colon and rectum combined in the general population. However, the figures for segments of the large bowel suggest that there is little difference between rectum and colon. It has been shown (Bussey, 1963) that for cancer of the rectum in the general population the five-year survival figures are respectively 77 %, 51 %, and 29% for low, average, and high-grade tumours, and the overall figure is 58%. Whilst the cancer in figures for colitis are based on small numbers and a comparison with rectal cancers is not entirely satisfactory, it is clear that when divided according to histological grading the prognosis of cancers in colitis is not far different from the normal. The lower overall figure amongst colitics is due to the higher proportion of patients with high-grade malignancy, 50% as opposed to 20% in the general population (Dukes and Bussey, 1958) . These findings are obviously of importance in assessing the prognosis in the individual case.
PROPHYLAXIS
The majority of patients with total colitis have sufficiently disabling symptoms to warrant colectomy before they have had the disease for 10 years. There remains a small, but with improvements in medical treatment a probably increasing, number of patients with total colitis and minimal symptoms. The management of these patients presents a problem. On the one hand it has been argued that all patients with total colitis should have a prophylactic colectomy both because of the risk of cancer and of the risks of other complications. But it may also be argued that it is wrong to deprive a patient of his colon for many years when it is not absolutely necessary. Quite apart from this, if relatively symptom free, he will not be willing to undergo the operation.
The alternative course is to follow up carefully all patients with total colitis and this will require regular barium enemas. This also poses problems. The double-contrast enema on the unprepared patient (Young, 1963) , which is so satisfactory for displaying 2 the inflammatory mucosal lesions, is inadequate for excluding carcinomata. Good preparation of the colon is required. Unfortunately this may precipitate a relapse. Secondly if a barium enema is done once a year a developing cancer may not be recognized sufficiently early for successful removal. If the examination is done every six months it is unlikely to be tolerated by the patient and it will also involve excessive irradiation.
There is a possibility that help may come from the pathologist in the future. There are certain histological changes in the rectal mucosa in colitics with cancer that may be regarded as premalignant. These changes are also found on rectal biopsy in patients with total colitis who have not yet developed a cancer (Morson, 1966) . If a time scale can be established for the relationship between these premalignant changes and the development of invasive cancer then the regular examination of rectal biopsies could become clinically very valuable.
A compromise scheme for prophylaxis is as follows. First, all patients with total colitis when first seen should have the question of prophylactic surgery considered in the light of factors such as length of history, frequency of exacerbations, residual symptoms, other complications, and an assessment of the personal and social situation. Secondly all patients with total colitis who do not have surgery, and all who have an ileo-rectal anastomosis, should be kept under regular supervision. In patients who have had the disease for several years an exacerbation after a long period of remission should be regarded as possibly due to malignancy. Thirdly, once a patient with total colitis has had the disease for about 10 years prophylactic surgery because of the risk ofcancer should be reconsidered, especially in the younger patient. Total proctocolectomy and ileostomy is the treatment of choice because the cancer risk involves the whole of the large bowel. With patients who are relatively free of symptoms it may be necessary to discuss the problem of the dangers of malignancy and to consider ileo-rectal anastomosis as an alternative procedure. The area of bowel at risk can at least then be kept under observation relatively easily. If operation is still not carried out then careful supervision must continue. In such a patient an exacerbation or chronic disease which responds badly to medical treatment should be regarded as indicating the possibility of malignant change.
SUMMARY
A series of 32 cases of large bowel carcinoma occurring in patients with ulcerative colitis is analysed. From this series and from a review of the literature certain clinically important facts emerge. It is con-cluded that total or extensive involvement of the colon by the inflammatory process is the major factor predisposing to the development of cancer. The risk increases progressively with time and is becoming of definite clinical importance when the disease has been present for 10 years. The risk is further increased when the colitis begins in childhood and reasons for this are suggested. The evidence for the whole of the large bowel being at risk is considered and the clinical and theoretical relevance of the altered distribution of cancers in the colon in colitis is discussed. This series proved to have a better prognosis than is often the case: 40% at five years. The relationship between prognosis and histological grading in these colitics is analysed. A regime for the management of colitics who are liable to develop cancer is proposed.
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